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-2- c: 
The present Invention relates to a pour-on formulation 
Which is water based, and to a method of treating animals. 

In the past, animals have generally been treated for the 
control of insects, and internal and external parasites, 

A* • • • . v,. ...>.-- ■ 

>>; V ^ 5 r^-^iflwr^dinping; the whole animal in a bath containing * > 

fc^^QfrC^ parisitically effective agent or by spraying the >> f. ^ 
> :■ r- ..^^^^^^.surfac^. More recently, it has been found - - — * c r?.V* 

that a number of parasitically effective substances may be 
applied by a localised (so-called "pour-on") application- 
10 but yet the active agent migrates so as to protect the 
whole external surface of the animal. By "localised 
application" is meant that the active agent is only 
applied to a minor portion of the outer surface of the 
animal, generally as a line or spot on the animal's back. 
15 However, not all active agents are suitable since not all 
show the potential for migration. 

Hitherto, the active agent, particularly a pyrethroid or 
organophosphorus compound, has been dissolved in a non- 
aqueous solvent system to produce a suitable pour-on 
20 formulation, in general, the pyrethroids and other active 
agents of interest are only soluble in non-aqueous 
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systeras, and the need to dissolve the active agent in the 
pour-on formulation has therefore limited pour-on 
formulations to non-aqueous systems. 

However, it is becoming apparent that non-aqueous systems 
5 possess a number of disadvantages. Thus, it has been 
found that the use of solvent-based pour-on formulations 
can cause irritation of the sXin of treated sheep, 
depending on the solvents used. There may. also be 
f , handling problems, resulting from .the : f lammability or , 
10 toxicity of the solvents. » . . \ .v. .\ 

^ . , ♦ ... . . , 

Contrary to previous belief, V it has now been surprisingly 
found that it is not necessary to dissolve the active 
agent in the pour-on formulation in order that the 
formulation be insecticidally or parasitically effective. 
15 This discovery has enabled the production of aqueous pour- 
on formulations wherein the active agent is present in the 
dispersed or suspended form. Such aqueous formulations 
have a wide variety of advantages including convenience, 
reduced toxicity, reduced skin irritation, and increased 
20 environmental acceptability. 

Aqueous suspensions of insecticides and parasiticides are 
not new in themselves (see published Australian patent 
applications 40079/78, 40080/78 and 32016/77)? nor are 
eroulsif iable concentrates or emulsions intended for 
25 dilution with water to make up a dip bath. However, it 
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was previously unknown to use such aqueous formulations 
for localised external application since it was believed 
that dissolution of the parasiticide was necessary in 
order for the parasiticide to migrate over the external 
5 surface of the animal (or in order to become systemically 
absorbed) . 

Thus, one aspect of the present invention provides an 
aqueous pour-on formulation for localised external 
'application to animals which comprises an aqueous carrier, 
; r - 10' an "effective amount of a water- insoluble insect icidal ' or " 

'anti-parasitic agent suspended or dispersed, in the aqueous ^ 
carrier/ 'and a colouring agent. 

Formulations intended for pour-on application (which term 
includes localised application by spraying) almost 
15 invariably include a colouring agent to enable the farmer 
or grazier to visually monitor the application of the 
formulation to the animal. This is not true of 
formulations for parenteral use or for use in making up 
dip baths. 

20 The nature of the colouring agent is unimportant and a 
wide variety of suitable dyes and pigments will be known 
to the skilled man. The colouring agent may be soluble or 
insoluble in water. 

The anti-parasitic agent is insoluble in water. By this 



is meant that the water-solubility is insufficient for an 
effective amount of the agent to be dissolved in a normal 
pour-on dose of the formulation (generally in the region 2 
- 15 ml). 

5 When the active agent is a solid, for example the 
pyrethroid decamethrin (also called deltamethrin) , the 
agent will be suspended in the aqueous carrier. In order 
for a satisfactory suspension to be produced and, for the 
, - :actiye agent to exert;a: good ai^i-parasitic, ef feet. >t is 

,10 .. desirable' that the solid agent have ; a par^icje, size of 
less than. 10 .microns, preferably in ..the range 2-5 
microns. 

When the active agent is a liquid, for example the 
organophosphorus f enitrothion, it will be present as a 
15 dispersion; usually an oil-in-water emulsion. 

Generally, the formulation will contain a suitable 
suspending agent. The suspending agent may be selected 
from cellulose derivatives (e.g. AVICEL, Trade Mark, 
microcrystalline cellulose, anionic or non-ionic cellulose 
20 ethers), vegetable gums such as xantham gums, fumed 
silica, colloidal silicon dioxide, alginates, 
polyvinylpyrrolidone polymers, magnesium aluminium 
silicates such as VEEGUM (Trade Mark), and mixtures of 
these. 
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If suitable application technique, (e.g. high pressure 
jetting) ere used, a wetting agent nay no t be necessary. 
However, in general it is preferred to include a wetting 
agent capable of lowering the eurface tension of the 

5 formulation to 20 - 30 dynes/cm. Suitable wetting agents 
include polyoxyethylene sorbitan esters, polyoxyethylene 
fatty alcohol ethers, sorbitan esters, ethoxylated 
propoxylated blocX copolymers, polyethylene glycol fatty 
acid esters, sulphated fatty alcohols, nonyl phenol 

10 .ethoxylates. quaternary ammonium compounds. and"alkyl 
v^V/Yiaphthaiene sulphonates. • ....".. •«''•> ..r ■«' 

if" ' • .. . .■ -„ •. ■.-••»,}•"« ''■ 

iPaVticularly good results are found with poiyaikyiene 
oxide modified dimethylpolysiloxanes. such as SILWET 
(Trade Mark of Union Carbide), and with f luoroaliphatic 

15 polymeric esters, such as FLUORAD (Trade Mark of the 3M 
Coxpany). Both of these wetting agents show enhanced 
wetting and spreading properties when applied to sheep. 

The formuiation may also be formulated for application by 
a spray technique, e.g. as an aerosol including a liquid 
20 or gaseous propellant. 

Depending on the efficacy of the particular active 

ingredient used, the formulation will generally contain 

from 0.1 to 500 g/litre. preferably 1 to 250 g/litre. of 
the active agent. 



The active agent is active against insects ana/or 
parasites, including lice, ticks, keds, mites and flies. 
Generally, the pour-on formulation will be used to control 
external parasites. However, where dermal penetration may 
5 be achieved, the formulation may also exert a systemic 
effect in the control of internal parasites. 

Water- insoluble active agents particularly suitable in the 
present invention include pyrethrins, pyrethroids, water- 
. * -insoluble ;.organophbsphorus - compounds , , formamidines , water- 
10 insoluble thiazoles/avermectins (or milbemycins) and 
mixtures , thereof .- Suitable milbemycins are .disclosed in 
Australian published patent applications numbers 42309/78 
and 42389/78 



Preferred pyrethroids have the formula 
! — - 0 — M 



cnor 



(I) 



Xs 

15 *l 
wherein M is - CO - CH CH - CH ■ C 

y\ 

CH 3 CH 3 

20 - CO - CH CH - CH - C 

x 3 x 4 x 2 

CH 3 CH 3 
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or -CO-Cl-ii, 

I 

and wherein X x to X4 are independently selected from halo 
c l " C 4 alXyl, halogen-substituted C x - c 4 alkyl, 
and halogen-substituted phenyl; 

X5 is -H or halo; 
5 i s -h or cyano; and 

. Ui v ? R 2 ls halogen-substituted phenyl. 

a" r'.jca..^^- , ^Particularly, preferred compounds are presented, in Tables T 

»V:»iC. • *t to III. yV-r'v.-. 



TABLE I 







M--CO- 


CH^— — CH • 
CH^ ^CH, 


CH 


xX x 

■s. 
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. X t 


x* 


X, 




Rl 


trivial name 


1 


Cl 


Cl 




— a 
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CH, 


CH, 




— H 
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pheno thxin 
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Br 


Br 




— H 


CN 
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Cl 


Cl 
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CN 
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Cl 


cr, 
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CN 


cyhalothria 
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Cl 






— r 


CN 


flume thr in 
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Cl 


Cl 




— p 


CN 


cyfluthria 
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CH, 




— H 


CN 


cypheno thria 
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TABLE II 











Ax 






CO -CH CH- 


CH - 


C 








1 


I^X, 






X 


Xi 


x * 






CHi CHi 






NO. Xi 


X, 


X) X* x, 


Ri 


trivial name 


9 Br 


Br 


Br Br H 


CH 


tralomtthrin 


10 CI 


CI 


Br Br H 


Oi 


tralocythrin 





M- 


- CO - CH - R* 

1 








CH 








/ \ 








CHi CH s 




NO. 


R* 


X, Ri 


trivial name 


11 




H CS 


fenvaierate 



Preferred water-insoluble organophosphorus compounds which 
may form stable aqueous suspensions or dispersions include 
the following: 



TABLE III 
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0.0-diethyl-o-(3-chloro-4-methyl-7-coumarinyl) 
phos phoroth ioa t e ( coumaphos ) ; 

0,0-diethyl-O- ( 2-isopropyl-6-methyl-pyrimidin-4-yl ) phos- 
phorothioate (diasinon)? 
5 2,3-p-dioxanedithiol S.S-bis. 0,0-diethyl phosphoro- 
dithioate (dioxathion) ; 

0-ethyl-0-(quinol-8-yl) phenylphosphorothioate (oxino- 
thiophos); 

(S-[5.7-dichlorobenzoxazol-2-yl-methyl3-o # 0-diethylphos- 
10 phorodithioate) (benoxaphos)y 

: ' V ~' V ' 0'0^dimethyl-0-2 # 4.5-trichlorophenyi phosphor oth ioa te * ' ' '"'* -Ji U> 

-•c*-": tVl^i- (fenchlorpho's)? ; : - : . >> . - ■• ■ ' Vt t V ,' : V -V^ 

~ ^ ; O . O-dimethy l-O- (4-dimethy Isul famoyl phenyl ) ^p^ro^^^''^ * 

ioate (famphur); 

15 0,0-dimethyl-o-(4-nitro-m-tolyl)phosphorothioate (fenitro- 
thion)? and 

S-[5-dimethyl-2-oxo-2.3-dihydro-1.3,4-thiadiazol-3-yl3 
methyl dimethyl phosphorothio/othionate (raethidathion) . 

Preferred formamidines include water- insoluble compounds 
20 of the formula 



I » CH - N - CH » JJ — tT ^\ 

ill) 



wherein R is hydrogen or C x - C 6 alkyl, and each X is 
independently selected from hydrogen, C x - C 6 alkyl and 



halo. 
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Particularly preferred formatnidines include N,N-di-(2,4- 
xylyliminomethyU-methylanune (called amitraz). Amitraz 
has very limited solubility in water and may hydrolyse 
slowly. It is preferred to encapsulate the anitraz 
S particles according to known techniques to avoid 
hydrolysis. 



Preferred thiazoles include water- insoluble compounds of 
the formula 




wherein Ar is selected from phenyl, benzyl, and naphthyl, 
10 optionally substituted with a Cj - C5 alkyl, halo or nitro 
group, provided that the dotted line indicates a bond 
which is optionally present. 

The mixture of isomers wherein Ar is phenyl is water- 
insoluble and is named tetramizole. Levamisole and 
15 dexamisole are preferred isomers. 

The use of water-based formulations also helps alleviate 
formulation problems when two or more active agents are to 
be included, for example when one agent is water-soluble 
and the other is water- insoluble. For instance, it may be 
20 desirable to formulate a water-insoluble pesticidal 
pyrethroid with a water-soluble anthelmintic thiazole 
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(e.g. levamisole hydrochloride) in order to provide a 
formulation haying a chosen spectrum of activity. Such 
formulations are difficult to devise When it is necessary 
to find a solvent system suitable for dissolving both 
5 active agents. 

Water-based formulations may also be used where two 
incompatible active agents are to be included, e.g. 
amitrax and deltamethrin; and levamisole and del tame thr in 
mixtures. In, this case one or both agents may be 

10 , . ? nca P sula ted ; ,or provided in . homogenous wax beadlets to 
avoid contact with each other during storage. In this way 
each active agent may have/its optimum. t close environment 
as regards pH, stabilisers etc. Surprisingly, 
encapsulation or beadlet formation has not been found to 

15 hinder the action of the active agents when applied as an 
aqueous pour-on. 

If desired, the various constituents of the formulation 
may be separately provided within a common package. For 
example, the package might contain an aqueous suspension 
20 of a pyrethroid in one part together with a wettable 
formamidine powder as a second part; the two parts being 
mixed up to 24 hours prior to use to avoid hydrolysis of 
the thiazole. 



25 



The invention in a second aspect provides a method of 
controlling parasites which comprises making a localised 
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external application of an aqueous pour-on formulation to 
an animal (but excluding the application of a pyrethroid 
containing a formulation to sheep) • 

The animal is preferably a mammal, and may be selected 
5 from cattle , goats, pigs, horses, deer and sheep. The 
animal may also be a bird, e.g. selected from ducks, 
chickens and geese. 

■ . • ..jM* v^t . - Generally, the pour-on formulation is applied by pouring a ^ : * ".i Cuspntj^i^ 

:*f' ?>^;rif'^'. ".v<«> .-.?.»■.. vv*. *.; ; ,v .y.-! Ji'ine 'or- spot" on the back of the animal L - Alternatively , J it >fcV ; V-Vi. ><.::dU.frte -,$si> \i 

■^aW^ I V ; -'c^ i ir , '^:i'^ --or\;i». 10 t raay be> applied by means of a localised sprayl' vi: ,V '-" tr;l -U^oa v IS tanay-^4; 

It is a particular advantage of the use of pour-on 
formulations that only small volumes of the formulation 
need to be applied. Depending on the size of the animal, 
the volume applied will generally lie in the range 2 - 15 
15 ml. 

Preferred formulations will now be described by way of 
example only as follows. In each formulation the 
colouring agent is a suspension of Fast Scarlet Pigment 
3610 (obtained from BSAF) . 

20 EXAMPLE 1 



An aqueous suspension of the pyrethroid decamethrin (also 
called del tamethrin) as active agent was prepared by 
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suspending micronised technical decamethrin of average 
particle size 2 to 5 microns to produce an aqueous 
formulation containing: 

micronised decamethrin iq.1 g 

5 non- ionic wetting agent 1.5 g 

1 1 mole nonylphenol condensed 7 
(with 15 moles of ethylene oxide J 

fumed silicon dioxide (anti-settling agent) 5.0 g 

aV . •> ^ lU * am 9 V m fviscoliser).; ., !V r||ljfl . ... , 4v0 g 
A° A f^: ^S 00 ?- (anti-freeze) / - J ^> :, r ^;0 g 

* -v.: ..*. formaldehyde, (preservative) . a. ^ . ,,i,q g 

silicone oil .( an ti foaming agent) ,. 0.1 g 

water (and pigment) to one litre- 

Various other decamethrin suspensions in the range 1 to 
15 500 g/1 decamethrin were also prepared. 

EXAMPLE 2 

An aqueous suspension of decamethrin using Silwet (Trade 
Mark) surfactant was prepared as follows: 



micronised decamethrin 10.1 g 

20 Silwet L-77 lQQ g 

fumed silicon dioxide 5.0 g 

xantham gum 4.0 g 

propylene glycol 60.0 g 

formaldehyde 1.0 g 



54 



-15- 

silicone oil °- 1 9 

water (and pigment) t° one litre. 

Various other suspensions were also prepared containing 
concentrations of decamethrin in the range 1 to 500 g/1. 



5 EXAMPLE 3 

An aqueous suspension of decamethrin using Fluorad (Trade 

.Mark) surfactant was prepared as follows: - ^ . _ > v 

micronised decamethrin . . . ^0'l. g. 

Pluorad FC 430 5.0 g 

10 fumed silicon dioxide 5.0 g 

xantham gum 4,0 9 

propylene glycol 60.0 g 

formaldehyde 1 *° 9 

silicone oil °- 1 9 

15 water (and pigment) to one litre. 



EXAMPLE 4 



An aqueous formulation was prepared as in Example 2 but 
containing as active ingredient the organophosphorus 
compound fenitrothion in an amount of 100 g/l as an 
20 emulsified oil. 
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EXAMPLB 5 

An aqueous formulation was prepared as in Example 1 but 
containing as active ingredient the formamidine amitraz in 
an amount of 250 g/l. The amitraz particles were 
encapsulated according to known techniques to prevent 
hydrolysis by the aqueous carrier, 

EXAMPLE 6 

• '■ ' ' • . ■ j 

An aqueous; fppulation was prepared as in . Example -2 but 

containing, as active, ^ingredients 10 g/l micronised 
decamethrin and 100 g/l fenitrothion (present as an 
emulsified oil) . 

EXAMPLE 7 

An aqueous formulation was prepared as in Example 2 but 
containing as active ingredients 10 g/l micronised 
decamethrin and 200 g/l water-soluble thiazole levamisole 
hydrochloride (anthelmintic). If necessary the 
concentration of wetting agent may be varied to optimise 
wetting of the particular animal being treated, thereby 
maximising dermal absorption of the levamisole 
hydrochloride . 



10 



15 



20 
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EXAMPLE 8 

An aqueous formulation was made up as in Example 2 but 

containing as active ingredients 10 g/l micronised 

decamethrin and 250 g/l of the formamidine amitraz. The 

5 amitraz was encapsulated to prevent hydrolysis. 

EXAMPLE 9 



10 g/l water-soluble thiazole levamisole hydrochloride 
(anthelmintic) . 

EXPERIMENTAL TESTS (SHEEP) 

A series of trials were carried out to demonstrate the 



15 sheep biting louse (Damalinia Ovis) on merino sheep. 
Localised applications (i.e. as a line or spot on the 
sheep's bacX) were made within 24 hours of shearing. Lice 
counts were taken at the time of shearing and after 4, 6 
and 8 weeks. The active agent was decamethrin at 10 g/l 

20 or 25 g/l in a formulation according to Example 1 or 2. 




efficacy of the aqueous formulations in the control of the 
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TBST 1 

The result of lice counts are given in Table 1. The 
degree of control is good and quite comparable to that 
attained using the same concentrations of decamethrin 
5 dissolved in non-aqueous solvent systems (see our 
published Australian Patent Application 77004/81). 
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TEST 2 



Trials were carried out to determine whether or not 
wetting of the sheep (to simulate heavy rainfall) had any 
effect on the efficacy of the aqueous formulations on the 
5 control of lice. 

Sheep were wetted prior to, 1. 5 and 14 days after 
treatment with a suspension containing 10 g/l decamethrin. 



The results in Table 2 show good control and surprisingly, 
indicate that wetting has no effect. * * '• f* — ' 

TA3LE 2 ■ \ 



Group 

SO. 


Treatment 


Sheep 
no. 


Weight 
{kg) 


Dose 
(ml) 


Lcuse 
Count* 
week 3 


Louse • 
Count 
Week 5 




Wet 


609 


27 


6 


0 


0 


i 


immediately 
prior to 


613 
619 


28 
31 


6 
3 


0 
0 


0 
0 


i 


treatment 


622 


25 


6 


0 


0 




630 


27 


6 


0 


0 




Wet 1 day 


611 


28 


6 


3 


0 




61X 


30 


6 


0 


0 


2 


after 


623 


28.5 


6 


0 


0 




treatment 


629 


27. S 


6 


0 


0 






631 


25.5 


6 


0 


0 




Wet 5 days 


608 


28.5 


6 


0 






610 


32 


3 


0 


0 i 


3 


. after 


612 


21 


6 


0 


0 I 




treatment 


61S 


34 


3 


0 


0 






624 


31.5 


3 


♦ 0 


0 




Wet 14 days 


605 


25.5 


6 


0 


0 




607 


28.5 


6 


0 


0 


4 


after 


616 


23 


6 


<1/20| 


0 




treatment 


62S 


30.5 


8 


0 


0 






627 


23. 5 


6 


0 


0 


5 


Dntraated 
son- wet 
control 
group 


606 
619 
621 
626 


zr 

23 

28.5 
26 


0 
0 
0 
0 


5 

61 
36 
95 


>ve 
*ve 
♦ve 
♦ve 
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* Numbers against control sheep denote the number of lice 
per 20 wool partings and numbers against treated sheep 
denote the number of lice in more than 50 wool partings. 



# 1 immature 



5 EXPERIMENTAL TESTS (GOATS) 

A range of lice-infested Angora goats - does of various 

• \ . < '■ .. . • 

f. iges having : liveweights ranging from 15 leg to 135 kg and . £ i SJf > c 

f young kids - were treated with> an aqueous pour-on . . 'yoviv f 

suspension of decamethrin at a concentration of 10 g/1. /.y , 

10 The does were shorn prior to treatment and thV'kids were 
not shorn. The does were weighed and treated at a dosage 
rate of 2 ml 10 g/l deltamethrin aqueous suspension per 10 
kg liveweight. The unshorn kids were treated at approx- 
imately 2 x this standard dosage rate. The goats were 

15 inspected pre-treatment and six weeks post- treatment . 



Pive sites along one side of the body were examined after 
shearing, viz. neck, shoulder, wither, flank and rump. 
Infestation was scored for each area: 

Very light = 1 

20 Light - 2 

Moderate = 4 
Heavy = 6 

Total possible 5 (areas) x 6 ("heavy") - 30 



All goats were infested with the biting louse, tentatively 
identified as Damallnia caprae. and there were also a few 
sucking lice present ( Linognathus stenopsis ) . 



The results given in Table 3 show that the lice were 
completely eradicated. 



TABLE 3 



Goat 
NO- 


?re- treatment 
9Core 


?cst*treataent 
•Score" 


■ ^- (9fu>rk) 








4 


• , - ,0,-; • 


0 


4 


0 


6+ 


30 


0 .. 


10 


11 


0 


11 


5 


0 


13 


5 


3 


16 


2 


0 


21 


4 


0 


32 


5 


0 


265 


20 


0 


G 3 


30 


0 


5 


13 


0 


0 9 


5 


0 


B 36 


14 


0 


•un shorn) 






IB 




0 


27 
29 




0 
0 


34 




0 


35 




0 


44 




0 


45 




0 


580/45 




0 



EXPERIMENTAL TESTS (CATTLE) 

Hereford calves (age 10 months) of liveveights 
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frora 195 to 238 kg and bearing infestat Lons of Damalinia 
bovis {Db), Haematopinus eurysternas (He). Linognathus 
vituli (Lv) and Solenopotes capillatus (Sc) were treated 
with an aqueous pour-on suspension of decamethrin at a 
5 concentration of 20 g/1. 

The lice scores for the whole animal body were recorded 
prior to treatment, and 1, 2. 3, 4 and 5 weeks after 
treatment. 

a. The-: Results given in Table 4 show that three _ species of . 

"i0. lice were completely eradicated. . Only very low numbers of ^ 

the fourth louse species, Solenopo tes capillatus, 

persisted after five weeks on two cattle. 



TABLE 4 



3east 


?re-^rsataent 
Lire Scores 

Db 38 l» 5c 


Post 


-sreataeat Scores (Week3) 


I 


2 


J 


4 


s 


1 


33 






19 


KSO 


KSO 


2 (3c) 


2(SC) 


3 (SO 


2 


30 


26 


22 


26 


3 (SO 


5 (SO 


3(Sc) 


3 (SO 


USc) 


3 


23 




1 


5 


0 


0 


0 


0 


0 


4 


31 


1 




20 


2 (SO 


USc) 


0 


0 


0 


S 

i, 


57 






1 


USc) 


USc) 


USc) 


KSO 


0 



CLAIMS 



-24- 



i- Ku aqueous pour-on formulation for localised external 
application to animals which comprises 
an aqueous carrier, 

an effective amount of a water- insoluble insect - 
icidal or anti-parasitic agent suspended or dispersed in 
the aqueous carrier, and 

a colouring agent. 

,2. .A formulation according to claim i wherein the water- 
■ insoluble agent is a pyrethrin or a pyrethroid. < ' '* 

3, A formulation according to claim 2 containing a' 
pyrethroid of the formula 



H - 0 - M 



wherein M is - CO - CB — CB - CH » c " 

CHi CB] 
• CO - CH CH-CH- cC 

/ \ X, X, 
CH» CB, 

cr - CO - CB - R, 

CB 

CB, CB, 
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and wherein X t to X 4 are independently selected from halo, 
C L - C 4 alxyl, halogen-substituted C x - C 4 alkyl, 
and halogen-substituted phenyl; 
X 5 is H or halo; 
5 is H or cyano; and 

R 2 is halogen-substituted phenyl. 

4. A formulation according to claim 3 wherein the 
pyrethroid is selected from permethrin, phenothrin, 

V„ •^• r .*.l. decaraethrin. cypermethrin , cyhalothrin, flumethrin, . > ^ ; 

^vr.-r.-,"Urip' ; cyfluthrin, cyphenbthrin; tralomethrin; 1 tralocythrin. and } j . ; . & ^ ^ ; . ; ^ ^ tft^iftXtKn*; 

'■' fenvalerate. 1 ■ . — 1 7 ' ' * : - ' "i^r'WV-'^'W- 

5. A formulation according to claim 1 wherein the water- 
insoluble agent is an organophosphorus compound. 

6. A formulation according to claim 5 wherein the 
15 organophosphorus compound is selected from coumaphos, 

diazinon, dioxathion, ox inothiopho s , benoxaphos, 
fenchlorphos, faraphur, and methidathion. 

7. A formulation according to claim 1 wherein the water- 
insoluble agent is a formamidine of the formula 
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wherein R is hydrogen or Cl - c 6 alkyl, and each X is 
.ndependently selected £rom hydrogen. Cl - c 6 alkyl and 



halo. 



8. A formulation according to clain 7 wherein the 
forraamidine is amitraz. 

9. A formulation according to claim 1 wherein the water- 
insoluble agent is a thiazole. 

lOi^* '.formulation according -to, .claim v 9 'containing T 
thiazole of the formula • • , M < : . > 



wherein Ar is selected from phenyl, benzyl, and naphthyl 

optionally substituted with C x - C 5 alkyl, halo 
or nitro, 

and the dotted line indicates a bond which is 
optionally present. 

U. A formulation according to claim 10 wherein the 
water-insoluble thiazole is tetramisole, dexamisole or 
levamisole . 



12. A formulation according to claim 1 wherein the 
insoluble agent is an avermectin or milbemycin. 
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13. A formulation according to any preceding claim 
wherein the water-insoluble agent is in encapsulated form 
or is incorporated in a wax beadlet. 

14. A formulation according to any preceding claim which 
5 comprises at least two active agents. 

15. A formulation according to any preceding claim which 
comprises a further water-soluble active agent. 

. 16. - A formulation -according" to any preceding claim 
wherein, when the anti-parasitic agent is a solid, the 
10 solid has a particle size of less than 10 microns. 

17. A formulation according to any preceding claim which 
further comprises a wetting agent. 

18. A formulation according to claim 17 wherein the 
wetting agent is present in an amount such that the 

15 surface tension of the formulation is from 20 - 30 
dynes/cm. 

19. A formulation according to claim 17 or 18 wherein the 
wetting agent is a polyalkylene oxide-modified dime thy 1- 
polysiloxane. 

20 20. A formulation according to claim 17 or 18 wherein the 
wetting agent is a fluoroaliphatic polymeric ester. 
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21. A formation according to any preceding claim which 
further comprises a suspending agent. 

22. A formation according to any preceding ciaim in the 
form of an aerosol preparation, which further comprises a 
liquid or gaseous propellant. 

23. An aqueous formulation substantially as disclosed in 
any Example, 



• * Dated this > 18th day of October 1982 
T CRUICKSHANK & CO., 

Agents for the Applicant 
1, Holies Street, 
Dublin 2. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




